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(54) Semi-tractor fifth wheel sensor and rail car stanchion sensor for a trailer 



(57) A system is provided for sensing the presence 
of a semi-tractor (20) as the mechanical connection be- 
tween a trailer (22) and a fifth wheel (24) of the semi- 
tractor (20) is made, or for sensing the presence of a rail 
car as the mechanical connection between the trailer 
(22) and a stanchion plate of the rail car is made. A sen- 



sor (48) is provided in the floor of the trailer (22) proxi- 
mate to the Icingpin (46). The sensor (48) senses the 
presence of the fifth wheel (24) or the rail car stanchion 
plate during the connection process. Control circuitry on 
the trailer (22) processes and uses signals from the sen- 
sor (48) to perform various functions. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention Is generally directed to a novel 
system that senses the presence of a semi-tractor as 
the mechanical connection between a trailer and a fifth 
wheel of the semMractor is made, or that senses the 
presence of a rail car as the mechanical connection be- 
tween the trailer and a stanchion plate of the rail car is 
made. 

[0002] Cun'ently, some prior art systems sense the 
presence of a trailer when the trailer Is connected to a 
semi-tractor, but these systems require that an electrical 
connection or a pneumatic connection be made be- 
tween the trailer and the semi-tractor. Mechanical 
switches have been used to sense the presence of an 
electrical connector, known as the 7-way or J560, or the 
presence of the pneumatic connectors, commonly 
known as "gladhands". Some prior art systems are con- 
figured to electrically sense that a trailer is connected to 
the semi-tractor by sensing the presence of voltage on 
the J560 connector or in one of the harnesses. Other 
systems are configured to pneumatically sense that the 
trailer is connected to the semi-tractor by sensing the 
presence of air pressure on the braking supply line from 
the semi-tractor. A pressure switch or transducer has 
been used to accomplish this pneumatic sensing. 
[0003] In the prior art, completing an electrical or 
pneumatic connection between the trailer and the semi- 
tractor is a secondary operation and may be forgotten 
by the operator. This can result in an error in the system 
operation - the trailer is connected to the semi-tractor, 
but the electrical or pneumatic connection is not made, 
so the system determines that the trailer is not connect- 
ed to the semi-tractor. 

[0004] The present invention senses the presence of 
the semi-tractor or the rail car without any additional op- 
eration. Other features and advantages of the present 
invention will become apparent upon a reading of the 
attached specification in combination with a study of the 
drawings. 

SUMMARY OF THE INVENTION 

[0005] The present invention discloses a system for 
sensing the presence of a semi-tractor as the mechan- 
ical connection between a trailer and a fifth wheel of the 
semi-tractor Is made, or for sensing the presence of a 
rail car as the mechanical connection between the trailer 
and a stanchion plate of the rait car is made. A sensor 
is provided in the floor of the trailer proximate to the king- 
pin. The sensor senses the presence of the fifth wheel 
or the rail car stanchion plate during the connection 
process. Control circuitry on the trailer processes and 
uses signals from the sensor to perform various func- 
tions. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The organization and manner of the structure 
and operation of the invention, together with further ot>- 
5 jects and advantages thereof, may best be understood 
by reference to the following description, taken in con- 
nection with the accompanying drawings, wherein like 
reference numerals Identify like elements In which: 

to FIGURE 1 is a side elevational view of a trailer con- 
nected to a semi-tractor; 

FIGURE 2 is a side elevational view of the trailer 
and semi-tractor as shown in FIGURE 1, with the 
trailer being disconnected from the semi-tractor; 
15 FIGURE 3 is a cross-sectional view along line 3-3 
of FIGURE 1; 

FIGURE 4 is a cross-sectional view along tine 4-4 
of FIGURE 3; 

FIGURE 5 is a partial side elevational view of the 
20 trailer connected to a rail can 

FIGURE 6 is a perspective view of a preferred sen- 
sor which is a component in the present invention; 
FIGURE 7 is a perspective view of the preferred 
sensor which Is a component in the present inven- 
ts tion; and 

FIGURE 8 is an electrical diagram of the preferred 
sensor. 

DETAILED DESCRIPTION OF THE ILLUSTRATED 
30 EMBODIMENT 

[0007] While the invention may be susceptible to em- 
bodiment in different forms, there is shown In the draw- 
ings, and herein will be described in detail, a specific 

35 embodiment with the understanding that the present 
disclosure is to be considered an exemplification of the 
principles of the invention, and is not intended to limit 
the invention to that as illustrated and described herein. 
[0008] The present invention provides a novel system 

40 that senses the presence of a semi-tractor 20 as the me- 
chanical connection between a trailer 22 and a fifth 
wheel 24 of the semi-tractor 20 is made, or the presence 
of a rail car 26 as the mechanical connection between 
the trailer 22 and a stanchion plate 28 of the rail car 26 

45 is made. 

[0009] The system of the present invention can be 
used to track the location of the trailer 22 when used 
with a trailer cracking system, so that the owner of the 
trailer 22 is able to locate the trailer 22 and to determine 

50 whether the trailer 22 is being utilized by knowing if the 
trailer 22 is connected to a semi-tractor 20 or is connect- 
ed to a rail car 26. The system of the present Invention 
can also be used in a security or control application. An 
example of using the system In a security or control ap- 

55 plication would be to only allow a device, such as a lift 
gate, to operate when the semi-tractor 20 is present, 
thus limiting unwanted use if the trailer 22 is not con- 
nected to a semi-tractor and is located in an unsecured 



EP1 147 973A1 



area. 

[0010] The semi-tractor 20 which Is used with the 
present invention is conventional. As illustrated in FIG- 
URES 1 and 2, the semi-tractor 20 includes a cab 30 
and a conventional fifth wheel 24 formed of a ferrous 5 
material. The trailer 22 is connected to the fifth wheel 
24 in a conventional manner. 
[0011] The rail car 26 which is used with the present 
invention is conventional. As illustrated in FIGURE 5, 
the rail car 26 includes a bed 32 and at least one stan- io 
chion having a stanchion plate 28 thereon formed of a 
ferrous material. The trailer 22 Is connected to the stan- 
chion plate 28 in a conventional manner. 
[0012] The trailer 22 is conventional, except for the 
differences noted herein. As such, the conventional as- ^5 
pects of the trailer 22 are briefly described. 
[001 3] As illustrated in. among other FIGURES. FIG- 
URE 2, the trailer 22 includes a floor having an apron 
plate 34 with an undercarriage assembly 36 thereunder 
at its rearward end and an extendable and retractable 20 
landing gear assembly 38 thereunder positioned ap- 
proximately halfway between the front end of the trailer 
22 and the trailer's longitudinal center of gravity. Oppo- 
site side walls 40 and a front wall 41 extend upwardly 
from the apron plate 34. A roof is provided to close the 25 
top of the trailer 22. Rear doors are provided at the rear 
end of the trailer 22. 

[0014] As illustrated In FIGURE 4. an upper coupler 
42 is provided on the underside of the trailer 22 at a po- 
sition which is proximate to the front thereof. The upper 30 
coupler 42 includes a grid plate 44 and a l<ingpin 46 
which extends downwardly therefrom. The grid plate 44 
is approximately 1 00.75 Inches wide and thirty-two inch- 
es in length. The grid place 44 forms the base of the 
upper coupler 42 and the bottom surface of the grid 35 
place 44 is generally flush with the bottom surface of the 
apron place 34. This prevents the bottom surface of the 
trailer 22 from catching on the fifth wheel 24 or the rail 
car stanchion plate 28 as the connection between the 
trailer 22 and the semi-tractor 20 or between the trailer 40 
22 and the rail car 26 is being made. The Icingpin 46 is 
centered in the grid plate 44 and is located thirty-six 
inches rearward of the front of the trailer 22. The length 
of the trailer 22 can vary. In accordance with conven- 
tional operation, the up per coupler 42 interfaces with the <5 
fifth wheel 24 of the semi-tractor 20 or interfaces with 
the stanchion plate 28 of the rail car 26. 
[001 5] The present invention provides a sensor 48 on 
the trailer 22, and the sensor 48 is configured to sense 
the presence of the fifth wheel 24 of the semi-tractor 20 so 
as the mechanical connection is made between the 
semi-tractor 20 and the trailer 22. or to sense the pres- 
ence of the rail car stanchion plate 28 as the mechanical 
connection is made between the rail car 26 and the trail- 
er 22. An aperture is formed in the grid plate 44 and the 55 
sensor 48 is mounted therein by suitable means, such 
as fasteners which extend through apertures 51 in the 
sensor 48. As illustrated in FIGURE 3. preferably the 
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sensor 48 is positioned seven inches forward of the 
kingpin 46 and six inches to the driver's side of the king- 
pin 46. That is. the sensor 48 is in close proximity to the 
kingpin 46. The bottom surface of the sensor 48, which 
is where the sensor head 50 is located, see FIGURE 4, 
is generally flush with the grid place 44. Because the 
bottom surface of the sensor 48 Is generally flush with 
the grid plate 44. this prevents the sensor 48 from catch- 
ing on the fifth wheel 24 or the rail car stanchion plate 
28 as the connection between the trailer 22 and the 
semi-tractor 20 or between the trailer 22 and the rail car 
26 is being made. Many different types of sensors 48 
can be used, such as a proximity sensor, an electrical 
contact type sensor, a fiber optic sensor, a photo optic 
sensor, a magnetic sensor, a capacitance sensor, a Hall 
Effect sensor, a mechanical sensor, a photo eye sensor, 
a laser sensor, and the like. It is Intended that any sensor 
currently in use or hereafter developed is within the 
scope of the present invention so long as it does not 
require the operator to engage in a secondary operation 
- - that is, an operation other than engaging the semi- 
tractor and trailer or the rail car and trailer. The preferred 
sensor used In the present invention is a Ferrous Prox- 
imity sensor comprised of a Magnet Biased Reed Switch 
that utilizes a Form C switch and which is shown in FIG- 
URES 4, 6 and 7 and is discussed further herein, 
[0016] The fifth wheel 24 and the stanchion plate 28 
are horizontal fixtures with large surface areas. When 
the kingpin 46 interfaces with the fifth wheel 24 of the 
semi-tractor 20, the fifth wheel 24 comes into close prox- 
imity to the sensor 48 and the sensor 48 automatically 
reacts. Likewise, when the kingpin 46 interfaces with the 
stanchion plate 28 of the rail car 26, the Stanchion plate 
28 comes into close proximity to the sensor 48 and the 
sensor 48 automatically reacts. 
[001 7] The preferred sensor 48 used in the present 
invention is a Fen^ous Proximity sensor for sensing fer- 
rous metal within the sensing range, see FIGURE 8. The 
Fen-ous Proximity sensor 48 is comprised of a Magnet 
Biased Reed Switch 49 and includes a normally closed 
terminal 51 . a normally open terminal 53 and a common 
terminal 55 (a Form C switch). The normally closed ter- 
minal 51. the normally open terminal 53 and the com- 
mon terminal 55 are mounted to a printed circuit board 
and located inside a plastic housing 58, see FIGURES 
6 and 7. The normally closed terminal 51, the normally 
open tenminal 53, the common terminal 55 and the print- 
ed circuit board are potted with an epoxy material that 
protects the internal components of sensor 48. Wire 
leads 52, 54, 56 which are roughly six Inches long and 
respectively are connected to the normally closed ter- 
minal 51. the normally open terminal 53. and the com- 
mon terminal 55. are soldered to the printed circuit board 
and exit the plastic housing 58. The wire leads 52, 54, 
56 terminate with a connector 57. The connector 57 con- 
nects the sensor 48 to control circuitry 60 through har- 
nesses (harnesses not shown). The control circuitry 60 
may be the electronic control unit of an anti-lock brake 
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system. 

[001 8] When the fifth wheel 24 of the semi-tractor 20 
or the rail car stanchion plate 28 Is detected by the sen- 
sor 48 (I.e., when the trailer 22 is connected to the semi- 
tractor 20 or to the rail car 26) the normally open tenmlnal 5 
53 comes into electrical contact with the common termi- 
nal 55. That is. when the sensor 48 senses the ferrous 
target within its sensing range, the sensor 48 causes the 
reed switch 49 to change state, such that the common 
terminal 55 and the normally open terminal 53 complete 
an electrical circuit. 

[001 9] When the fifth wheel 24 of the semi-tractor 20 
or the rail car stanchion plate 28 is not detected (no fer- 
rous target Is sensed by the sensor 48 within its sensing 
range), that is. the trailer 22 is standing alone, the nor- i5 
mally closed terminal 51 is in electrical contact with the 
common terminal 55. The common terminal 55 and the 
nonmally terminal 53 are unmated. 
[0020] The use of the common terminal 55 and the 
normally closed terminal 51 provides a feedbacic circuit 20 
to the control circuity 60. That is, when there is not a 
fen^ous target within range of the sensor 48, the common 
terminal 55 and the normally closed terminal 51 are mat- 
ed, thus changing the state of the reed switch 49. This 
circuit path, utilizing the common terminal 55 and the 
normally closed terminal 51 , provides information to the 
control circuitry 60. The control circuitry 60 determines 
that there is not a fenrous target within the sensing range 
and the control circuitry 60 also detemnines that the sen- 
sor 48 is present and functional (for example, the sensor 
48 has not be sheared off of the trailer 22). This is often 
refen^ed to as a "heartbeat feedback" in that the sensor 
48 provides feedback to the control circuitry 60 such that 
the control circuitry 60 detemnines that the sensor 48 is 
functional or "alive". 

[0021] Accordingly, use of the Form C reed switch 49 
provides a circuit path in both a condition where the fifth 
wheel 24 of the semi-tractor 20 or the rail car stanchion 
plate 28 is connected to the trailer 22, or a condition 
where the trailer 22 Is standing alone. If a Form A switch 
were used, only a common terminal and a normally open 
terminal are provided (no normally closed terminal is 
provided), then the control circuitry 60 would only be 
able to determine that the fenrous target is within the 
sensing range. 

[0022] Each of these conditions (where the fifth wheel 
24 of the semi-tractor 20 or the rail car stanchion plate 
28 is connected to the trailer 22, or where the trailer 22 
Is standing alone) sends an electrical signal to the con- 
trol circuitry 60 on the trailer 22. The control circuitry 60 
can send information to a global positioning satellite 
(GPS) system 62 which forms part of the trailer tracking 
system. This allows the owner of the trailer 22 to know 
the locatk>n of the trailer 22. whether the trailer 22 is 
being used, and if the sensor 48 is flinctional. 
[0023] When the electrical signal indicates that the 
fifth wheel 24 of the semi-tractor 20 or the rail car stan- 
chion plate 28 Is detected, the control circuitry 60 on the 



trailer 22 can also be used to activate feed relay(s) or 
an electronic module 64 on the trailer 22 to allow various 
functions of the trailer 22 to be performed, such as al- 
lowing the lift gate to be operable. This would prevent 
an unauthorized user from activating the function. 
[0024] The present invention senses the presence of 
the semi-tractor 20 or the rail car 26 without any sec- 
ondary operation. Moreover, because the rail car 26 
does not have an electrical or pneumatic connector, the 
present invention can be used for this type of applica- 
tion. This provides a distinct advantage over prior art 
systems which require this secondary operation, be- 
cause the novel system of the present Invention can be 
used in both manners in which trailers are moved today. 
[0025] The electrical signal can also be sent to the 
semi-tractor 20 through the electrical connection be- 
tween the semi-tractor 20 and the trailer 22 which Inter- 
acts with a control circuit on the semi-tractor 20. This 
signal can be used to indicate to the operator that the 
trailer 22 is connected to the semi-tractor 20. Also, the 
electrical signal sent to the control circuit on the semi- 
tractor 20 can be used to activate feed relay(s) or an 
electronic module on the trailer 22 to allow various func- 
tions of the trailer 22 to be performed by the operator, 
such as allowing the lift gate to be operable. 
[0026] While a preferred embodiment of the present 
invention is shown and described, it is envisioned that 
those skilled in the art may devise various modifications 
of the present invention without departing from the spirit 
scope of the appended daims. 



A system for sensing the presence of a semi-tractor 
(20) as the mechanical connection between a trailer 
(22) and a fifth wheel (24) of the semi-tractor (20) 
is made, or for sensing the presence of a rail car 
(26) as the mechanical connection between the 
trailer (22) and a stanchion place (28) of the rail car 
(26) is made, said system being characterized by: 

a trailer (22); 

connecting means (42) for connecting said trail- 
er (22) to a semi-tractor (20) or to a rail car stan- 
chion plate (28); and 

sensing means (48) for sensing the presence 
of a fifth wheel (24) of a semi-tractor (20) or a 
stanchion plate (28) of a rail car (26). 

A system as defined in claim 1, being character- 
ized In that said trailer (22) has a floor, and said 
sensing means (48) is mounted In said floor. 

A system as defined in claim 2, being character' 
ized In that said sensing means (48) Is generally 
flush with said floor. 
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4. A system as defined in claim 1, being character- 
ized In thatsai6 connecting means (42) comprises 
a kingpin (46) and said sensing means (48) is 
mounted generally proximate to said kingpin (46). 

5. A system as defined in claim 1 , being character- 
ized in f/iaf said sensing means (48) comprises at 
least one of a proximity sensor, a capacitance sen- 
sor, a Hall Effect sensor, a mechanical sensor, a 
photo eye sensor, and a laser sensor. 

6. A system as defined in claim 1, being character- 
ized In that said sensing means (48) comprises a 
Fen-ous Proximity sensor comprised of a Magnet Bi- 
ased Reed Switch that utilizes a Form C switch. 

7. A system as defined in claim 1 , being character- 
ized In that said trailer (22) has a floor, said floor 
comprising an apron plate (34), and said connecting 
means (42) comprising a grid plate (44) attached to 
said apron plate (34) and is generally flush with said 
apron plate (34), said sensing means (48) being 
mounted In said grid plate (44). 

8. A system as defined in claim 1. being character- 
ized In that said sensing means (48) comprises 
control circuitry (60) configured to detect whether a 
sensor Is connected to said control circuitry (60). 

9. A method of using a trailer (22) as defined in claim 
1 being characterized by the steps of: 

providing control circuitry (60) on said trailer 
(22): 

using said sensing means (48) to sense wheth- 
er a fifth wheel (24) of a semi-tractor (20) or a 
stanchion plate (28) of a rail car (26) is within a 
sensing range of said sensing means (48) and 
sending a signal to said control circuitry (60) ; 
and 

said control circuitry (60) determining whether 
a fifth wheel (24) of a semi-tractor (20) or a stan- 
chion place (28) of a rail car (26) is within a 
sensing range of said sensing means (48). 

10. A method as defined in claim 9, being character- 
ized in that said sensing means (48) includes a 
common terminal (56), a normally closed terminal 
(52) and a normally open terminal (54), such that 
when the fifth wheel (24) or the stanchion plate (28) 
is within the sensing range of said sensing means 
(48), said normally open terminal (54) comes into 
electrical contact with the common terminal (56) 
and a signal Is sent to said control circuitry (60). 

11. A method as defined in claim 9, being character- 
ized in that said sensing means (48) includes a 
common terminal (56). a normally closed terminal 



(52) and a normally open terminal (54). such that 
when said fifth wheel (24) or said stanchion plate 
(28) is not within the sensing range of said sensing 
means (48), said normally closed terminal (52) 
5 comes Into electrical contact with the common ter- 
minal (56) and a signal Is sent to said control circuit- 
ry (60). 

12. A method as defined in claim 9, being character- 
10 ized In that in response to said signal from said 
sensing means (48), said control circuitry (60) 
sends a signal to a global positioning satellite sys- 
tem (62). 

IS 13. A method as defined in claim 9. being character- 
ized in that in response to said signal from said 
sensing means (48), said control circuitry (60) 
sends a signal to activate components on said trail- 
er (22) to allow various functions of the trailer (22) 

20 to be performed. 
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